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This invention relates fo varlable speed trans- 
missions and particularly ¢ sueh transmissions 
employing planetaxy gearing. 
The principal objeet of this invention is fo pro- 
vide a planetary transmission capable of produc- 
ing three forward speeds corresponding fo low, 
intermediate, and high speeds in the ordinary 
standard automobile three-speed transmission 
of the countershaft type, and also providing a 
reverse drive. 
Another object of this invention is fo provide 
a planetary transmission embodying a plurality 
of coupling elements selectively operable to es- 
tablish three different ïorward drives and re- 
verse drive, each element controlling one or more 
of the drives. 
A further object of this invention is to provide 
an improved transmission employing planetary 
gear mechanism for providing forward and re- 
verse drives between the input and output shafts 
of the transmission, and an overrunning clutch 
operatively connected between the shafts for 
transmitting either of the drives from the input 
shaft tothe output shaft. 
Another object of the invention is to provide 
a speed ratio changing mechanism having two 
movable control devices therefor, one of the de- 
vices being movable to a position wherein it 
serves fo establish one of the three different for- 
ward speed ratios of which the transmission is 
capable while at the saine rime conditioning or 
preparing the mechanism so that it is merely nec- 
essary fo selectively more the other control de- 
vice to either of two positions to selectively es- 
tablish the other two speed ratios of which the 
transmission is capable. 
Another object of the invention is to provide 
a transmission of the type described above em- 
bodying an overrunning clutch device for free 
wheeling in one of the three available forward 
speed drives and which is rendered ineffective in 
the other two forward speed drives fo enable the 
automobile to coast against the engine. 
A further object of the invention is to provide 
an improved planetary transmission employing 
coupling mechanism embodying blocker type 
synchronizers effective in the establishment of 
a plurality of the forward speed ratios. 
Another object of this invention is to provide 
an improved transmission which, while being of 
the complex planetary gear type, is of compara- 
tively simple construction, efficient in operation, 
compact in assembly, and is readily adaptable for 
use with automatic controls or, if desired with 
manual selecting and shifting mechanism easily 
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2 
manipulated by the operator and which may be 
mounted for the operator's convenience, for ex- 
ample, on the steering column of an automobile. 
This and other advantages of this invention 
5 will become apparent from the following descrip- 
tions when taken together with the accompany- 
ing drawings in which: 
lig. 1 is a longitudinal sectional view of a 
transmission embodying the principles of my 
10 invention, and 
Fig. 2 is a diagrammatic view taken along the 
section lines 2--2 of Fig. 1. 
The drawing is fo be understood as being more 
or less of a schematic character ïor the purpose 
15 of disclosing a typical or preferred embodiment 
of the improFements contemplate( herein, and 
in the drawing, like reference characters iden- 
tify the saine parts wherever these parts appear 
in the several views. 
20 leferring to the drawing, the transmission 
comprises a drive or input shaft |D having suit- 
able operative connections with a motor or en- 
gine (hot shown) and a driven or output shaft 
I| disposed in axial alignment with the drive 
25 shaft |0. The drive or input shaft |0 is pro- 
vided with a reduced end 12 supported by pilot 
bearings 13 in a recess in the output shaft 
The drive and driven shafts |0 and || are ro- 
tatably mounted within a stationary housing |4 
30 having openings in its end wall fo receive ball- 
bearing assemblies |§ and |6 for respectively 
journaling the adjacent portions of the shafts. 
The transmission comprises a complex pIane- 
tary gear set having cooperating offset sections 
35 generally designated af |7 and |6 respectively. A 
control device in the form of a toothed brake 
mechanism generally designated af |9 cooperates 
with an element of the gear set section |6 fo 
provide low speed gear ratio, and with an ele- 
40 ment of the gear set section |7 to provide reverse 
gear ratio. A second control device 20 is in 
the form of a positive clutch mechanism of the 
blocker-synchronizer type and serres fo provide 
intermediate and high speed gear ratios as will 
45 be described hereinafter. In addition, an over- 
running clutch, generally designated 2 , is in- 
strumental in providing free wheeling in the low 
speed ratio and reverse drive conditions of the 
transmission and is rendered ineffective in the 
50 intermediate or high speed ratio conditions of 
the transmission fo enable the car fo coast 
against the engine in these viable speed ratios 
as will be more clearly described as the descrip- 
tion proceeds. 
55 Describing the planetarF gear sets |7 and !3 



andthe controls 19 and 2(} thereïor in detafl, the 
planetary gear set I] comprises a ring gear 22, 
a sun gear 23, and planer gears or pinions 24 and 
2, said planer gears being rotatably mounted on 
a carrier 28 having a splined connection '27 to 
the output shaft I. The planer gears are so 
arranged that ring gear 22 meshes wth planer 
pon 2 which in turn meshes with planer pin- 
ion 2, the latter being n mesh with the sun 
gear 2. 
The planetary ger set [8 comprises planer 
gears or pions, one of which is shown at 
meshing with a sun gear 9 rotatably mod 
on the output shaft . It may be nord from 
Fig. I that each planer pinion 2 is connected 
to and wfll rotate with an associated planet pin- 
ion 24 of the ger set  inmuch as these gears 
are formed on a spool  having its ends rotat- 
ably moted in the carrier 2. It will be ap- 
parent that rotation of the sun gear 2. or. ring 
gear 2 of the geai: set  will rotate the gears 
and 28. 
The overrunning or free-wheeling clutch t 
2 is of the cam-and-rol!er type and compres 
an inner race or cam 3 provided on a s!eeve 
2 rotatably disposed oloE the drive shaft  and 
fl]tegral with the sun gear 2. An ouïr roller 
race 35 is provided on a portion of a hub $ of 
the coup!ing device 2 and it may be noted that 
the hub 34 is sp!ined as at 5 fo th input shaft 
 for rotation therewith. The outer race 
end inner race l have disposed therebetwem 
the rollers . adapted, .when the clutch  oper- 
ative, to drivgly connect the input shaft 
with the sun gear 2 of the planer gear set 
and to release the coection  the event the 
sun ger 2 is rotated fasr than the input 
shaft  9. 
eferring to the brake and clutch de, ce of 
the transmsion for controlling the gear se 
and  to establish the various speed ratios and 
reverse drive, the coupling unit or brske device 
fl comprises an annar element  having a 
flange at the radially ouz peripheral region 
thereof secured to the tramission casing I by 
means of a plurality of bol 8 and formed with 
an axial!y extending elongate opening :eceiving 
a shiïter ember or raff $9 exnding in a 
groove in a sleeve g9 spiined to the element 
for aal shifting movement of the sleeve. The 
sleeve 9 is provided with eth . selectively en- 
gageable with eth g2 of an aular casting 
coected to the ring gear 22 of the planer gear 
set ] to hold the ring gear stationa for effect- 
ing reverse drive or engageable with teeth  on 
a col!af , splined to a sleeve 4G rotably 
rnounted on the output shaft   and caring the 
sun gear 2 of the planetary gear set 8, to ho!d 
sun gear  stationary to establish low speed 
ratio. 
The coup!ing ut or clutch device 9 com- 
prises a sleeve  mounted on a cylindrical cast- 
ing  coected to the ring gear 22 and hvg 
a splined connection 45 with teeth  on  col- 
lar  rotatably mounted on sleeve $ coected 
to the input shaft 9. The castg . is 
strained agat axial movement by reiner oie- 
ments 2 as shown. The sleeve ] has threaded 
therein a bolt extending through an elongated 
opening 8a in the casting  and received with- 
in a shift collar $ splined to the hub 3 and 
axially movable thereon for engagement of 
teeth  With the teeth  to connect the input 
shaft 9 to the ring gear 22 for estblishing sec- 
ond speed ratio or for engagement of its teeth 
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(} with the teeth  fomed on the planer car- 
rier 2(} to connect the input shaft with the planer 
carrier 28 to establish high speed ratio, when 
the coupling unit or brake device 19 is operative 
5 to hold stationary the sun gear '29 of the gear 
set 18. 
Blockerltype.synchronizers are employed with 
the clutch device 2(} and comprise blocker rings 
SG and 7 on opposite sides of the hub 34 of the 
10 clutch. The blocker ring 8 is provided with a 
tapered bore receiving a correspondingly tapered 
snchronizer cone 8 of the clutch member  
with which it is adapted to frictionally engage 
to synchronize the speeds of the clutch collar 
15 ! azoEd shift collar 3 whenever the shift collar 
 is moved to the left in Fig. 2. The teeth 59 
of the synclonizer ring 8 and teeth (} on the 
clutch cotlar 1 are adapted to be aligned and 
e.]gage the teeth  of the shift collar . after 
20 synchronizaion .of the speeds of the clutch 
memberl and the lub 3 has occurred. The 
blocker ring 7 is als0: provided with a apered 
bore for receiving a correspondingly tapered 
synchronizer coze 89 formed on the carrier 
25 The b!oclLer ring ] is adapted to be frictions21y 
engaed with thesynchronizer cone ,5(} to syn- 
chronize the speeds of the input shaft I(} and 
the carrier 28 when the shift collar 3 is moved 
to the right in Fig. 1 fòr engagement of its teeth 
30 -5 with the teeth 81 on the ring 7 and teeth 
on the carrier . The blocker rings 58 and 
may be urged ino frictional engagement with 
the cones 8 and 89, respectively, in any desired 
manner and as an éxample, I bave shown in Fig. 
35 1 spreader springs 82 of fiat spring steel utilized 
îor this purpose and constantly acting on the 
blocker rings to engage the friction faces thereof 
under light pressure with the cones to normally 
maintain the rings in blocling position. 
40 Describing now the0peration of the transmis- 
sion for effec.tingflrst, second and third speed 
ratios and reverse drive, the transmission .and 
its controls are shown in a neutral position in 
the drawing the drive shäft 19 being rotated 
45 in clockvise direction when viewed from the left 
of Fig. 1 and rotating the collar 3 which, 
through its connection to the outer race 33 of 
the overrunning clutch 21, will cause the sleeve 
$2 to rotate i] a similar direction and with 
50 the sun ges:r 23 which will be effective to rotate 
the planer geárs of the planer gear sers 17 and 
 without, however, imparting drive fo the out- 
put shaft I I.. 
T0 establish first or low speed ratio, the sleeve 
5 } of the brake device 19 is moved to the right 
so that the teeth 41 therCf mesh with teeth 
of tl collar i5 to hold thelatter and thereby 
the sun gear 29 against rotation. Sun gear 
is thus held stationary and establishes a reaction 
60 to the rotation of he planer gears 28 of the gear 
set 18 and thereby the planer gears 24 and 25 of 
the gear set 17 to cause the planer carrier 2, to 
transmit lrive to the dr.iven shaft I I. The drive 
will be fromthe input shaft 19 to the outer 
65 .member 33 of the overrunning clutch vhich is 
splined thereon, the outer race member 33 thon 
driving the inner race member $1 through the 
medium of thé fre_e-wheei rollers $8 and, since 
the inner race member 31 and sun gear 23 are 
ï0 fomed on the sleeve 32, the sun gear 23 wfll ef- 
fect rotation-of ' the meshing double planer gears 
24 and 2 Of the planetary gear set 17, .and there- 
by the gear 2.8 of the planetary gear set I, 
which, throuh the r-eaction afforded by its 
7 meshingengàgement with the stationary sun 
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gear 29, will cause rotation of the planer carrier [0. Thus, the terre "condition" contemplates 
26 and thereby the driven shaït [ [ in a clock- the sequential operation oï two device control- 
wise direction, lIore particularly, if will be ling different elements oï a transmissïon mech- 
noted from an inspection of Fig. 2 that the sun anism, both of which elements must be con- 
geaï 23 will cause the planer gears 2 and 2.8 of 5 trolled fo establish the speed ratio of the mech- 
the spool 30 fo planetate about the sun gear 2.t anism with one of the devices being initially 
in the saine direction as the sun gear but ata operative fo control one of the elemens prior to 
reduced speed. These planer gears wfll thereby completion of the establishment of the speed 
carry the planetaI cage 26 with them at re- tio by the other element being controlled by the 
duced speed and, since the planetary cage is 10 other device. 
fixed to the output shaft , the output shaft Reverse drive is effected by movement of the 
  wfll rotate or turn in low gear ratio, collar 0 of the brake device 0 fo the left to 
To establish second or intermediate speed mesh the teeth 4  of the collar 0 with the teeth 
ratio, the brake device 0 is maintained effective 2 connected fo the ring gear 22 to hold the ring 
to prevent rotation of the sun gear 20 as de- 15 gear stationary, the shift collar 63 of the clutch 
scribed above and the sleeve  of the clutch de- device 20 having previously been shifted fo heu- 
vice 20 is moved to the left in Fig. 1 fo engage tral position as shown in Fig. 1. A drive wfll 
the teeth  of the shift collar 3 with the teeth then be established from the input shaft 
 on the synchronizer ring 6 and the teeth 6@ through the hub 33 of the clutch device , 
of the collar . As the brake device 9 is effec- 20 which forms the outer race member of the over- 
rive to maintain the sun gear 20 stationary, the running clutch 2 , and then to the rollers 
sun gear 20 wfll continue to act as a reaction and inneï race membeï  oï the clutch 2 fo 
point, as in low speed position, but the dïive the sun gear 23. Sun gear 23 thus wfll be- 
wiil now be from the input shaft 0 through the corne the dïiveï oï the planetary gear sers   and 
synchronizer hub $ and shift collaï 63 to the 25 0 and, since the ring gear 22 is held stationary, 
cylindrical casting 3 upon which the ring gear the planetaI cage or carrier 2.$ will be driven 
. is mounted, the ring geaï thus acting as the backwards or in a counterclockwise direction 
driver and, since the sun geaï '20 is held station- and thereby will rotate the output shaït   in a 
ary, the planetary cage 26 will be driven ïorward similar direction Or reversely wit.h respect to 
ata speed less than that oï the ring gear caus- 30 that of the input shaft 
 ing the driven shaït tobe driven in a clockwise It may be noted from the ïoregoing descrip- 
direction at a speed substantially reduced with tion that low speed ratio and reverse drives are 
respect to the speed of rotation oï the driven through the overrunning clutch 2 fo permit free 
shaft ..Second speed or intermediate speed wheeling in these two drives, wheïeas, in the 
ratio is thus established, and if may be noted 5 second or intermediate and thiïd or high speed 
that the sun geaï 23 vill idle under these cir- ratio drives, the overrunning clutch 2 is not 
cumstances inasmuch as the sun gear will be effective to transmit drive from the input to the 
driven ïorward at a speed greater than that oï output shaït so that the car is enabled to coast 
the input shaft  0, and accordingly, the ïree- against the engine. Also, the clutch 2  is opera- 
wheling clutch 2  will overrun. 40 rive in the low gear ratio drive and reverse drive 
To provide third speed ratio or direct drive, conditions oï the transmission to transmit drive 
sleeve  oï the brake device |0 is maintained ïrom the inPut shaït to the output shaft. 
with its teeth  in engagement with the teeth Whfle the selecting and shiïting means under 
 to hold the sun gear 20 stationary and the the control of the operator of th motor vehicle 
shift collar 53 is moved by the s!eeve  to the 45 for effecting movement oï the shift rail 39 of 
right to engage the teeth 5 oï the shift collar the brake device 0 and the shift collar 4 of 
3 with the teeth 6 of the synchronizer ring 6 the clutch device 20 are not shown in the draw- 
and teeth 5 on the carrier 2. The input shaït ings, it will be apparent that these members ,for 
9 is thus connected to the carrier '2. and, in effecting the three speed ratios and reverse drive 
this condition of the transmission, the drive will 50 are adaptable for use with instrumentalities of 
be from the input shaît  through the hub 33 such mechanlsm connected to the raff 39 and 
and shift collar 3 oï the clutch device 2 to the shift collar , which may be automatically oper- 
planetalï gear cage 2 and to the output shaft ated by vacuum controls, or which may be manu- 
|. It wfll thus be apparent that the output ally operated, ïor example, by a lever or Bowden 
and input shaïts  and  respectively are di- 55 wire connected to the rail 30 and actuable by 
rectly connected together through the means oï the driver fo place the transmission in condition 
the clutch device 20 and planer gear carrier 26 ïoï ïorward or reverse drive, and a lever under 
for direct drive. If may be noted that the ring the control of the operator connected to the shift 
gear 22 wfll idle in a ïorward direction at an collaï  and movable to shift the collar into 
overdrive speed ratio and the sun gear 23 .will 60 either its intermediate or high speed positions. 
again be driven ïorward ata speed greater than Whfle this invention bas been described in 
the speed of the input shaft 0, under which oir- detail in its present preïem'ed ïorm or embodi- 
cumstances the ïree-wheeling clutch 2 wfll ment, it wfll be apparent to persons skflled in 
overrun, the art after understanding the improvements, 
It may be noted that the coupling unit or 65 that various changes and modifications may be 
brake device 6 is operative to hold the sun gear ruade therein without departing ïrom the spiïit 
 stationary fo condition the transmission or the scope thereoï. If is aimed in the 
mechanism to provide intermediate and high pended claires to cover all such changes and 
speed ratios. More specifically, the brake device modifications. 
t 0 must initially be rendered effective to hold the 0 I claire: 
sun gear 29 stationary belote either oï these 1. A transmission comprising input and output 
speed ratios can be established by movement oï shafts, planetary gear mechanism operativelF 
the clutch collaï 63 of the clutch device 20 to connected between said shafts and adapted to 
couple the input shaït 0 fo the ring gear 22 or provide a plurality of variable speed ratios, said 
to couple the planer carrier 20 to the input shaït 5 mechanism compïising first and second sun 



gear, a ring gear, meshing planer pLuions one 
in .mesh with said first sun gear and the otheï 
LU mesh with said ring gear, a planer gear rotat- 
able with che o..f said planer pinions and meshing 
with said second sun gear, a common carrier foï 
said planet gear and pinions and connected to 
said output shaft, a one-way couplLug connect- 
ing said first sun gear with said input shaït, 
means for holding said second sun gear against 
rotation fo establish a power tïain including said 
one-way coupling providing one oï said speed 
ratios, and means for connectLu said input shaft 
fo said ring gear fo establish a power train pïo m 
viding the other speed ratio when said holding 
means is operative. 
2. A transmission comprising input and output 
shafts, planetary gear mechanism operatively 
connected between said shafts and adapted fo 
provide a pltu-ality of variable speed ratios, said 
mechanism comprising first and second sun 
gears, a ring gear, meshing planer pLuions Che 
ir mesh with said first sun geai" and the other 
in mesh with said rLug gear, a planer gear rotat- 
able with che of said planer pinions and meshLug 
with said second sun gear, a common carrier 
for said planet gear and pinions and connected 
fo said output shaft, a one-way coupling con- 
necting said first sun gear with said Luput shaft, 
means for holding said second sun gear against 
rotation fo establish a power train including said 
one-way coupling providing Che of said speed 
ratios, and means for connectLug said input 
member fo said carrier to establish a power train 
providing the other speed ratio when said hold- 
ing means is operative. 
3. A transmission comprising input and output 
shafts, planetary gear mechanism operatively 
connected between said shorts and adapted fo 
provide a plurality of variable speed ratios, said 
mechanism comprising first and second sun 
gears, a ring gear, meshing planer pinions one 
in mesh with said first sun gear and the other 
in mesh with said ring gear, a planer gear rotat- 
able with Che of said planer pLuions and meshing 
with said second sun gear, a common carrier 
for said planer gear and pinions and connected 
fo said output shaft, a one-way coupling con- 
necting said first sun gear with said Luput shaft, 
means for holding said second sun gear against 
rotation fo establish a power train includLug said 
one-way coupling providing one of said speed 
ratios, and means for se!ectively connecting said 
iiEput sha_% to said ring gear or said carrier fo 
establish either of two power trains providing 
two other different speed ratios when said hold- 
ing means is operative. 
4. A transmission comprisLug input and output 
shafts, first and second planetary gear sets pro- 
viding low and high speed power trains between 
said shafts, said first set comprising meshLug 
planer pinions, a sun gear in mesh with Che of 
said pinions, and a ring gear in mesh with the 
other of said pLuions, said second set comprisLug 
a sun gear, a planet gear connected fo Che of 
the pLuions of said first set ïor rotation there- 
with, and a common carrier for said planet gear 
and pinions and connected fo said output shaft, 
a one-way coupling connecting the sun gear of 
the first set with said input shaft, and means 
for holding the sun gear of said second set sta- 
tionary fo provide said low speed power train 
includLug said one-way coupling, and means for 
releasably connecting said ring gear fo said input 
member when said holding means is operative 
to provide said high speed power train, release 

of said conncting means automatically estab- 
lishing said low speed power train. 
5. A transmission comprising input and output 
shafts, iirst and second planetary gear sers pro- 
5 viding low, intermediate and high speed power 
trains between said shafts, said first set compris- 
ing meshing planet pinions, a sun gear in mesh 
with one of said pinions, and a ring gear Lu mesh 
with the other of said pinions, said second set 
10 comprising a sun gear, a planer gear connected fo 
one of pinions of said first set ïor rotation there- 
with, and a common carrier for said planer gear 
and pinions and conncted fo said output shaft, 
a one-way coupling connecting the sun gear of 
15 the iïrst set with said Luput shaft, and means for 
holding the sun gear of said second set stationary 
fo provide said low sped power train including 
said one-way coupling, and means for selectively 
connecting said input shaft fo said ring gear to 
20 establish said intermedite speed ratio or to said 
carrier fo establish said high speed ratio. 
6. A transmission comprising input and output 
shafts, first and second planetary gear sers pro- 
viding two different power trains between said 
25 shafts, said first set comprising meshing planet 
pinions, a sun gear in mesh with one of said pin- 
ions, and a ring gear in mesh with the other of 
" said pinions, said second set comprising a sun 
gear, a planet gear connected fo che of the pin- 
0 ions of said first set for rotation therewith, and 
a common carrier foi" said planer gear and pin- 
ions and connected to said output shaft, a one- 
way coupling connecting the snn gear of the first 
set with said input shaft, and means for holding 
 the sun gear of said second set stationary fo pro- 
videche of said power trains Lucluding said one- 
way coupling, and means for releasably connecta 
ing said ring gear fo said input member when 
said holding means is operative fo provide the 
40 other of said power trains, release of said con- 
necting means automatically establishin aid 
Che power train. 
. A transmission comprising input and output 
shafts, lirst and second planetary gear sers pro- 
43 viding a plurality of power trains between said 
shafts, said first set comprisLug meshing planer 
pinions, a sun gear in mesh with Che of said 
pinions, and a ring gear LU mesh with the other 
of said pinions, said second set comprising a sun 
5 gear, a planer gear connected fo Che of the pLuions 
of said first set for rotation therewith, and a coin- 
mon carrier for said planer gear and pinions and 
connected fo Che of said shafts, a one-way cou- 
pling connecting the sun gear of the first set with 
3 the other of said shafts, and means for holding 
the sun gear of said second set stationary to pro- 
vide oneof said power trains including said one- 
way coupling, and means for selectively connect- 
ing said one shaft to said ring gear or fo said car- 
0) fier fo establish either of two other of said power 
trains. 
8. In a transmission, an input shaft, an out- 
put shaft, planetary gear mechanism operatively 
disposed between said shafts and capable of 
 tablishing low speed, intermediate speed, and di- 
rect drive forward gear ratio power trains and a 
reverse speed gear ratio power train between said 
shafts, said mechanism comprising relatively 
tatable members including a first sun gear, a sec- 
7o ond sttu gear, a ring gear, and a planer gear car- 
rier, an overrunnLug clutch disposed between 
said Luput shaft and said first sun gear and coin- 
mon fo said low speed gear ratio and reverse speed 
gear ratio power trains and effective fo transmit 
ï5 torque ïrom the Luput shaft fo the output shaft 
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when either of said latter trains is effective, a 
brake device common fo said forward speed gear 
ratio power trains for holding said second sun 
gear against rotation when any one of said for- 
ward speed power trains is effective, and a posi- 
tive clutch device selectively operable fo connect 
said input shaft to said ring gear fo establish 
said intemediate speed gear ratio whfle said 
brake device is effective, or to connect said input 
shaft to said planer carrier fo establish said di- 
rect drive gear ratio. 
9. In a transmission, an input shaft, anoutput 
shaft, planetary gear mechanism operatively dis- 
posed between said shafts and capable of estab- 
lishing low speed, intermediate speed, and direct 
drive forward gear ratio power trains and a re- 
verse speed gear ratio power train between said 
shafts, said mechanism comprising relatively ro- 
tatable members including a first sun gear, a sec- 
ond sun gear, a ring gear, and a planer gear car- 
rier, an overrunning clutch disposed between said 
input shaft and said flrst sun gear and common 
fo said low speed gear ratio and reverse speed 
gear ratio power trains and effective fo transmit 
torque from the input shaft fo the output shaft 
when either of said latter trains is effective, a 
brake device common fo said forward speed gear 
ratio power trains for holding said second sun 
gear against rotation when any one of said for- 
ward speed power trains is effective, and a posi- 
tive clutch device selectively operable fo connect 
said input shaft fo said ring gear fo establish said 
intermediate speed gear ratio whfle said brake de- 
vice is effective, or to connect said input shaft fo 
said planet carrier to establish said direct drive 
gear ratio, said brake device being operable to 
hold said ring gear against rotation fo establish 
reverse speed gear ratio. 
10. In a transmission, the combination of an in- 
put shaft an output shaft a planetary gear mech- 

10 
anism connecting said shafts and including a flrst 
sun gear, a second sun gear, a ring gear, and a 
planer gear carrier, means for braking either said 
ring gear or said first sun gear fo condition the 
5 transmission respectively for either a reverse or a 
low forward speed power train between said 
shaïts, a first connecting means for connecting 
said second sun gear fo said input shaft fo com- 
plete either said reverse or low forward speed 
10 power train between said shafts, a second con- 
necting means for connecting said ring gear to 
said input shaït fo establish an intermediate for- 
ward speed power train between said shafts, and 
a third connecting means for connecting said 
15 planer gear carrier to said input shaft fo estab- 
lish a high ïorward speed power train between 
said shafts, each of said connecting means being 
selectively operable. 
DONALD W. KEIBEL. 
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